Research nee pain and functional impairment, frequently related to osteoarthritis (OA) of the knee, is increasing in prevalence and severity in association with the ageing of our population.
1,2 For milder OA, the mainstay of therapy is conservative, with physical therapy, simple analgesia and self-management strategies. 3 The appropriate use of surgical interventions, such as arthroscopy, has been debated. 4 In 2002, Moseley and colleagues conducted a randomised placebocontrolled trial (RCT) comparing arthroscopic debridement and arthroscopic lavage with placebo surgery in 180 patients with OA of the knee. They found no difference in self-reported pain and function over a 24-month follow-up period. 5 Similarly, in 2008, Kirkley and colleagues found no significant benefit for arthroscopy in measures of pain, stiffness or physical function in their RCT. It compared arthroscopic debridement and lavage combined with medical and physical therapy, with medical and physical therapy alone, in 92 patients with moderate to severe knee pain from OA. 6 The most recent systematic review on this topic identified 18 studies examining the effectiveness of arthroscopy, and reported limited evidence for the use of arthroscopy as a treatment for OA of the knee. 7 However, only one study had evidence rated as level I. A 2008 Cochrane systematic review identified three studies and concluded that arthroscopy provided no benefit for patients with undiscriminated OA. 8 The findings refuting the effectiveness of arthroscopy in patients with OA have been questioned, as the studies tend to be small, lack generalisability and have other methodological limitations. 9, 10 Despite the evidence questioning the use of arthroscopies in the absence of major mechanical derangement, reports suggest that use of these procedures may be increasing over time in the United Kingdom and Design, setting and patients: Retrospective, longitudinal cohort study of 807 030 elective orthopaedic admissions using routinely collected public and private hospital data from 1 July 2000 to 30 June 2009.
Main outcome measure: Trends in rates of elective knee arthroscopy in the time period (defined as a statistically significant change in the incident rate ratio for each financial year with respect to the reference year). Subgroup analyses were undertaken for patients with an associated diagnosis of OA.
Results: There were 190 881 admissions for 159 528 patients having an elective knee arthroscopic procedure. There was a significant decrease in arthroscopic procedures from the 2000-01 financial year, after adjusting for growth in elective orthopaedic volume and relevant patient and hospital characteristics. The trend did not apply to patients with osteoarthritis of the knee. A significant shift in the use of multiday procedures undertaken in high volume, public hospital settings to same-day admissions in the private sector was also identified.
Conclusions:
The overall rate of elective knee arthroscopy in Victorian hospitals has decreased. There has been no sustained reduction in arthroscopy use for people with a concomitant diagnosis of OA, despite published evidence questioning the effectiveness of the procedures. United States. 11, 12 No studies have been published that have examined the usage patterns of knee arthroscopy in Australia.
The aim of this study was to evaluate the use of elective knee arthroscopy procedures overall and for the subgroup of patients with knee OA in Victoria from 1 July 2000 to 30 June 2009. We examined arthroscopy use during that time and in relation to the publication of the article by Moseley and colleagues in July 2002.
Methods
A retrospective, longitudinal cohort study was conducted, using routinely collected hospital admissions data in Victoria. 13 
Data sources and population
The Victorian Admitted Episodes Dataset (VAED) is maintained by the Victorian Government Department of Health and includes all hospital episode data compiled by public and private hospitals, including day procedure units. 14 We obtained data on all patients aged 20 years and older with a hospital discharge during the study period, for whom the episode included the clinical specialty codes for orthopaedics and rheumatology (Box 1). Patients were excluded if their hospital admission was categorised as an emergency admission (2.2%).
The patient characteristics of age, sex, marital status, country of birth, duration of stay and hospital type were generated from VAED variables. Patient comorbidities were defined using the published algorithms for the Charlson comorbidity index groups. 15, 16 They incorporated a look-back period through any admission 1 year before the admission involving the arthroscopy. 17 Each patient's statistical local area of residence at their time of admission was linked to Socio-Economic Indexes for Areas (SEIFA) data. Tertiles of the economic resource index and the education and occupation index (two of four area-based measures of socioeconomic status) were used. The education and occupation index includes measures such as the proportion of people with a higher qualification or those employed in a skilled occupation. The economic resources index includes measures of income, housing expenditure and household assets. 18 The statistical local areas that could not be linked to the SEIFA datasets due to missing values (17.7% of cases) were imputed to the median value. In sensitivity analyses, we imputed the lowest value, and this did not alter our estimates of the effect.
The variable for hospital orthopaedic volume was generated based on categories of all elective orthopaedic admissions during the study period (low, < 14 000 patients; medium, 14 000-30 000 patients; high, > 30 000 patients). Hospitals were further classified as public metropolitan, public rural and private.
Classification of osteoarthritis
Patients with a three-digit International Classification of Diseases, 10th revision, Australian modification (ICD-10-AM) code for OA (M17), either as a principal or associated diagnosis, were selected for the OA subgroup analysis. A sensitivity analysis was also conducted using only data from public hospitals, as codes in private hospitals are not routinely audited.
Outcome
Our outcome of interest was change in the rate of arthroscopies across the study period, defined as the number of arthroscopies by financial year, offset by the volume of patients receiving any elective orthopaedic procedure identified from the VAED in the same financial year. We determined that elective orthopaedic volume would be a more accurate offset variable than the Victorian population, based on exploratory analysis of the data. Exploratory analysis confirmed that elective orthopaedic procedure volume for other orthopaedic procedures (eg, arthroplasty) greatly exceeded 19 We chose the 2000-01 financial year as our reference value for assessing changes during the study period. We also examined changes in relation to the period July 2002 -June 2004, after publication of the Moseley study demonstrating a lack of benefit for knee arthroscopies in patients with OA of the knee. 5 
Statistical methods
The data were analysed using Stata version 11.1 (StataCorp). Given the large sample size, a statistically significant change was defined as P < 0.01.
Due to overdispersion of the data, 20 negative binomial regression was used to analyse the number of arthroscopic procedures occurring in each financial year, adjusted for factors identified as potential confounders. Confounders were identified through clinical opinion and bivariate analysis (assessed for a significant relationship with the outcome [P < 0.05]). The lowest socioeconomic tertile was used as the reference group for socioeconomic status and the largest group was used as the reference value for all other categorical variables. We clustered by patient identifier to account for patients having repeat arthroscopy admissions in the 9-year period. We checked all variables for collinearity and assessed interactions among significant factors in the models. Our study was approved by the Monash University Standing Committee on Ethics in Research Involving Humans.
Results
There was a total of 807 030 elective orthopaedic admissions in 256 hospitals during the study period. This included 159 528 patients having 190 881 admissions identified as involving a knee arthroscopic procedure in 123 hospitals (low orthopaedic volume, 44.5%; medium, 32.5%; high, 23.0%) (Box 2). Most arthroscopies occurred in private hospitals (73.6%) among patients aged 40-59 years (44.1%). Most patients had few comorbidities recorded, with diabetes (3.3%), cancer (1.2%) and chronic lung disease (1.2%) the most common. Most admissions were same-day patients (78.7% in public hospitals and 74.6% in private hospitals). Limb laterality of procedure is not documented in the VAED; however, 3.3% of patients received three or more arthroscopies during the study period.
The negative binomial regression results show a decrease in the incident rate ratios The graphs for the patient subgroup analyses (Box 4, Box 5) show an initial decrease among the youngest and oldest age groups with OA, but this did not persist to 2008-09. Conversely, there was an overall significant increase in arthroscopies for middle-aged patients with a diagnosis of OA (P < 0.001 in 2008-09). There were significant decreasing trends for younger and middle-aged patients without an OA diagnosis, but this was not maintained in the oldest age group in 2008-09 (P = 0.19).
Discussion
A major strength of our study is that it included all public and private hospital episode data for the whole of Victoria over a 9-year period. We identified an overall decrease in arthroscopy trends from 2000-01, after adjusting for the volume of elective orthopaedic surgery and other confounding factors. However, this trend was not sustained for patients with OA. A potential reason for the observed overall decrease in arthroscopies may be the shift to diagnostic magnetic resonance imaging for younger people who are likely to have had an episode of trauma. 21 Our findings show that the largest increase in the IRR of procedures is among sameday admissions within medium orthopaedic volume, private hospitals. These trends suggest a changing model of care for use of elective knee arthroscopy.
The limitations of our study relate to the use of existing data, which are collected for a broad range of reasons, including administrative purposes. However, these methods are in keeping with those used in international studies. 11, 12 Because we derived the diagnosis of knee OA from coded data taken from patient medical records, there is potential for errors in coding or inaccurate recording in the notes, especially in data from private hospitals where there is not the same rigour of data quality auditing as there is in public hospitals. We conducted sensitivity analysis using data from public hospitals only, and this did not alter the trends.
The downward trend that was noted initially after the Moseley publication was not sustained in patients with OA, suggesting that there was no widespread uptake of the published evidence into practice. There are several explanations for why we did not identify a sustained decrease in arthroscopic procedures among this subgroup. One is that, despite the published evidence, the personal clinical experience of orthopaedic surgeons in the effectiveness of arthroscopic procedures may encourage them to continue using them. The Moseley publication has received criticisms for having methodological flaws 9, 10 and the Cochrane systematic review in the area included only three studies. 8 The article by Kirkley and colleagues 6 addressed some of the methodological concerns, but additional evidence may be warranted before changes to practice occur.
Further, the implementation of evidence into practice can be delayed for many years, and health system factors may also contribute to this delay. Patients in Victoria may preferentially seek surgical intervention before trying more conservative therapies, as found in the study examining arthroscopy rates by Kim and colleagues in the US. 12 In a national health survey, 6% of Australian patients with OA reported trying to lose weight to manage their condition. 22 However, surgical options may be preferred by some patients. This presents a dilemma for surgeons: they do not wish to limit patient choice, but there is uncertain clinical evidence of the benefit of arthroscopy for knee OA.
Total knee arthroplasty is a proven treatment for end-stage knee OA in older patients, but the results are not as good among younger patients. 23 Total knee replacement is not always accepted by patients who may prefer minor surgical intervention. Further research in this area, linking previous arthroscopy to subsequent total knee replacement, may be important.
Because arthroscopic procedures can be associated with complications, 24, 25 it is important that they are used only when they are likely to have 
Conclusion
The rate of elective knee arthroscopy in Victorian hospitals has decreased overall between 2000 and 2009, with a significant change in the use of these procedures, from high orthopaedic volume, public hospital settings and multiday admissions to the private sector and same-day admissions. The data suggest that there has been no sustained reduction in arthroscopy use for people with a concomitant diagnosis of OA, despite published evidence questioning its effectiveness.
